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NERVOUS  And  mental  disturbances 
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By  Smith  Ely  Jelliffe,  M.  D., 
New  York, 

The  historical  background  of  influenza  affords  a 
hazy  territory  for  research,  conjecture,  and  specu- 
lation. From  the  days  of  Hippocrates  epidemics 
have  been  written  of  which  bear  certain  re- 
semblances to  the  present  day  influenza.  Even 
Homer  has  been  said  to  have  placed  an  early  epi- 
demic on  record.  Thomas  Glass,  of  Exeter,  in  his 
description  of  the  epidemic  plague  of  1775  calls 
attention  to  the  plague  of  the  Iliad  as  presenting 
features  which  convinced  him  of  its  identity  with 
the  influenza.  Of  the  history  of  these  early  plagues 
it  is  not  my  purpose  to  write ;  this  has  been  done 
fully  well  by  hosts  of  students  better  qualified  than 
myself,  and  scores  of  sources  are  at  the  beck  and 
call  of  the  historically  interested.  Hirsch,  Webster, 
Zeviani,  Conradi,  Kusnekow  and  Herrman,  and 
and  many  others  have  traced  these  from  the  fifth 
century  to  the  present  time.  Throughout  this  record 
one  finds  certain  unmistakable  indicia  of  implica- 
tion of  the  nervous  system,  but  it  is  apparently  only 
from  about  the  fourteenth  century  on,  that  the  de- 
tails are  sufficiently  recorded  to  enable  the  student 
of  the  history  of  nervous  afifections  to  take  up  the 
scent  and  feel  that  he  is  on  certain  ground. 

In  these  early  accounts  we  read  of  headaches  and 
deliria  as  frequent  accompaniments  of  this  disease; 
notably  in  the  accounts  given  by  Kusnekow  and 
Herrmann.  Sauvages  in  his  celebrated  Nosologic 
adopted  the  classification  of  cephalitis  epidemica  for 
certain  of  these  epidemic  descriptions  which  have 
notably  come  to  us,  chiefly  outlined  in  Mezeray's 
description  of  the  epidemic  of  1510. 
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Of  the  many  opportunities  for  uncertainties  in 
the  differentiation  of  different  contagious  disorders 
it  is  not  my  purpose  to  speak.  It  is  certain  that 
many  whooping  cough  cases  were  intermingled  in 
these  early  epidemics.  Polio  myelitis  is  always  a 
definite  possibility.  But  apart  from  all  of  the  his- 
torical intricacies  of  interpretation,  the  point  to 
be  emphasized  is  that  nervous  and  mental  complica- 
tions or  manifestations  have  been  evident  from  the 
earliest  times  and  it  is  becoming  increasingly  ap- 
parent that  the  influenza  microorganism  is  one 
fraught  with  certain  specific  activities  upon  the 
nervous  structures. 

One  of  the  features  that  I  wish  to  bring  out  in 
this  rather  hasty  review  is  that  many  of  the  factors 
which  have  contributed  to  the  dangers  of  influenza 
are  based  upon  this  predilection  for  certain  specific 
nerve  structures.  Before  attempting  a  generaliza- 
tion, however,  with  reference  to  a  specific  activity 
upon  certain  nervous  elements,  a  review  of  the  more 
general  clinical  manifestations  of  nervous  disturb- 
ances seems  advisable. 

A  great  number  of  these  nervous  manifestations 
have  come  under  personal  observation  in  private, 
hospital,  and  dispensary  practice.  Their  detailed 
anamnestic  consideration  would  unduly  extend  this 
summary.  The  extremely  extensive  literature, 
which,  beginning  with  the  epidemic  of  1783,  has 
been  recorded  with  each  epidemic  in  voluminous 
proportions,  contains  an  extremely  rich  and  varied 
collection  of  a  vast  number  of  syndromes  attribut- 
able to  the  influenza  bacillus.  The  epidemic  of 
1889  gave  rise  to  several  thousand  literary  produc- 
tions of  all  kinds,  those  bearing  on  the  nervous 
system  alone  numbering  at  the  very  least  several 
hundred. 

I  am  aware  of  the  fact  that  a  number  of  ob- 
servers have  claimed  that  the  influence  of  in- 
fluenza upon  the  nervous  system  has  been  greatly 
exaggerated  by  those  who  have  emphasized  this 
relationship.  In  fact  we  find  it  recorded,  in  1837, 
that  Broussais  wrote  that  "influenza  itself  was  a 
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creation  of  people  without  a  sou,  and  of  doctors 
without  clients,  who  having  nothing  better  to  do 
are  p.mused  to  create  this  rigamarole."  Thus  for 
Broussais,  and  many  others — and  we  have  heard 
the  same  expression  of  opinion  at  the  present  time — 
there  was  no  such  thing  as  influenza  although  its 
malign  influence  and  singular  severity,  especially 
upon  the  nervous  system,  had  been  emphasized  for 
centuries.  Such  is  the  usual  forgetfulness  of  the 
present  for  the  past. 

There  can  be  no  exaggeration  of  the  countless 
number  of  facts  that  indubitably  attest  the  enor- 
mous significance  of  the  causal  relationship  between 
influenza  and  diseases  of  the  nervous  system. 
.Since  1889 — when  more  exact  methods  of  diag- 
nosis, neurological,  bacteriological,  and  cytological 
have  been  more  widely  employed — the  actual  pres- 
ence of  the  influenza  bacillus,  either  in  pure  or 
mixed  culture  or  in  section,  and  by  other  methods 
of  definite  identification  have  more  and  more 
aided  the  diagnosis  of  nervous  syndromes  and  have 
helped  to  clear  the  way  to  a  more  valuable  therapy. 
Pfuhl,  Pfliiger,  Nauwerk,  and  scores  of  others 
have  isolated  tlie  organisms  in  various  neurological 
syndromes. 

In  practically  all  of  the  conditions  which  shall  be 
here  mentioned  the  etiological  relationship  has  been 
clearly  established  by  dififerent  observers,  either  by 
direct  observance  of  the  organism  or  by  a  rigid 
logical  analysis.  Snap  diagnoses  have  occurred  and 
will  continue  to  occur,  and  during  an  epidemic  of 
influenza  it  will  not  infrequently  happen  that  a 
superficial  study  of  a  nervous  disturbance _  may  be 
taken  as  due  to  influenza  and  thus  permit  a  dif- 
ferent serious  etiological  factor  to  pass  by  unde- 
tected. This  may  happen,  and  is  particularly  un- 
fortunate in  the  case  of  syphilis  or  a  tumor  for  ex- 
ample. 

With  these  introductory  remarks  we  may  take  up 
the  consideration  of  the  more  widely  observed  syn- 
dromes. 
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Cranial  nerves. — Olfactory:  Disturbances  of 
smell  are  frequent  and  anosmia  is  a  widespread 
early  symptom.  Whether  arising  from  the  pressure 
of  the  swollen  mucous  membrane  or  as  a  direct  re- 
sponse to  toxic  action,  cannot  always  be  determined. 
In  certain  patients  the  loss  of  smell  persists  for  a 
long  period  after  recovery  from  the  acute  efifects 
of  the  infection.  A  few  instances  of  anosmia 
under  personal  observation  have  set  in  in  from  four 
to  five  days  or  as  late  as  ten  days,  after  the  onset 
of  the  acute  symptoms.  These  have  not  been  iso- 
lated happenings,  as  loss  of  taste  was  also  present 
in  one  and  loss  of  hearing  an  accessory  symptom 
in  another  patient.  Zwaardemaker  (2),  Bossers. 
Bardt,  Dippe,  and  others  have  reported  similar 
cases  Olfactory  hallucinations,  presumably  of 
peripheral  origin  are  also  known  (Bardt). 

Optic  nerve. — Optic  neuritis,  while  a  compara- 
tively rare  affection,  is  nevertheless  frequent 
enough  to  demand  serious  consideration.  Different 
neurones  are  involved.  Thus  retinitis  results  from 
involvement  of  the  receptors,  giving  rise  to  partial 
or  complete  blindness,  or  more  frequently  to 
scotomata.  Acute  axial  neuritis  with  its  character- 
istic central  scotomata  is  met  with.  It  usually 
recovers.  The  most  frequent  types  in  my  experi- 
ence are  the  interstitial  and  diffuse  forms  of  optic 
neuritis,  the  so  called  retrobulbar  neuritis  of  most 
textbooks.  In  interstitial  neuritis  there  results  a 
limitation  in  the  visual  fields  from  peripheral 
scotomata,  but  many  patients  are  unaware  of  the 
reduction  in  vision  until  definite  tests  are  made. 
Influenza  plays  a  very  important  role  in  the  pro- 
duction of  diffuse  optic  neuritis,  here  being  almost 
as  important  a  producing  cause  for  this  type  as 
syphilis.  There  is  a  large  literature  bearing  on  this 
extremely  grave  disorder.  Willbrand  and  Saenger 
have  collected  this  in  their  great  monograph.  Post- 
chiasm.al  involvement  of  the  optic  tract  may  be  seen 
in  influenzal  meningitis,  and  rare  quadrant  hemi- 
anopsias may  be  observed  in  occipital  lobe  involve- 
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ments,  as  in  serous  meningitis  and  in  abscess,  which 
latter  may  result  from  a  pure  or  mixed  infection. 

Ocular  palsies. — Third,  fourth,  and  sixth  nerve 
involvements,  belong  to  some  of  the  commonest  of 
the  many  palsies  which  accompany  the  influenzal 
toxejnia.  They  may  occur  as  isolated  palsies  or  are 
found  in  combination,  and  may  be  accompanied  by 
more  widespread  involvement  of  the  bulbar  nuclei 
or  ]5eripheral  neurones  of  the  cranial  nerves.  The 
peripheral  types  are  the  better  understood  and  also 
offer  the  better  prognosis.  Isolated  external  rectus 
palsy  as  a  result  of  this  toxemia  I  have  encountered 
in  a  number  of  instances.  It,  as  well  as  the  more 
complex  or  complete  types,  is  frequently  preceded 
by  a  severe  eyeball  neuralgia.  Accommodation 
palsies  have  also  been  seen  by  a  score  of  observers, 
occurring  as  an  isolated  event  or  in  combination 
with  external  ocular  palsies.  From  a  strictly 
neurological  standpoint  there  is  nothing  pathogno- 
monic in  these  ocular  palsies  by  which  they  may  be 
separated  from  palsies  of  other  etiology.  The 
prognosis  is  usually  better  than  the  syphilitic, 
typhoid,  diphtheritic,  poliomyelitic,  or  metallic 
ocular  neuritides. 

Combinations  of  ocular  palsies,  external  and 
internal,  with  paralyses  of  the  pharyngeal  pillars, 
or  of  certain  of  the  laryngeal  muscles  occur.  I 
have  seen  two  or  three  such  patients,  in  whom  the 
resemblance  to  a  diphtheritic  palsy  was  very  strik- 
ing. This  latter  cause  was  excluded  by  laboratory 
tests.  Joachim.  Jankau  and  Uhthoff,  Heymann, 
Krakauer,  Faye,  Fukula,  Vaschide,  Pfliiger,  Al- 
brand,  Stower,  Greef,  Bergermeister,  Landolt, 
Weichselbaum,  Sattler,  Frank,  Guttmann,  and  oth- 
ers, have  reported  cases. 

Trigeminus. — Neuralgia  of  the  fifth  nerve  is  one 
of  the  most  frequent  and  painful  disturbances  in 
influenza.  In  our  dispensary  work  it  is  frequently 
observed.  I  have  seen  it  less  often  in  private  prac- 
tice, as  many  of  these  patients  go  to  their  dentists 
in  the  belief  that  the  trouble  is  a  dental  one. 


S 


Jelliffc:  Nervous  and  Mental  Disturbances  of  Influenza. 

Trigeminal  zoster  I  have  also  seen,  and  some  pa- 
tients have  a  very  severe  trigeminal  zoster  as  a 
symptom  of  an  influenza.  Motor  palsies  of  the 
fifth  nerve  I  have  never  seen. 

Facial  nerve. — Palsy  of  the  seventh  nerve  I  have 
frequently  observed  when  the  general  symptoms  of 
influenza  have  been  present.  It  may  or  may  not 
be  associated  with  an  otitis.  As  not  infrequently 
happens,  the  neuritis  may-be  severe  and  yet  the  gen- 
eral symptoms  of  the  influenza  be  quite  mild,  that  is 
speaking  from  the  the  usual  standpoint — that  the 
nasal  and  respiratory  symptoms  are  taken  as  a  gen- 
eral criterion  of  the  severity  of  the  disease.  I  am 
disposed  to  believe  that  this  is  a  great  mistake,  for 
many  extremely  severe  cases  of  influenza  go  through 
almost  to  death  with  very  minor  nasal  or  respiratory 
indications.  It  has  seemed  to  me  that  when  the 
toxin  seems  to  localize  its  activities  in  one  type  of 
tissue  it  has  a  tendency  to  limit  itself  there.  Thus 
most  of  the  neuritides  that  I  have  observed — and 
this  applies  to  the  neuritides  of  spinal  distribution 
as  well  as  of  cranial  localization,  including  also 
zoster  cases — have  occurred  in  patients  in  whom 
bronchial,  intestinal,  or  nasal  manifestations 
have  been  extremely  mild.  Thus  to  deny  the  pres- 
ence of  an  influenza  in  the  absence  of  these  symp- 
toms in  a  severe  type  is  not  good  sense.  In  the 
epidemic  of  1889  and  1890  I  recall  a  particularly 
striking  incident  in  one  family  in  which  one  patient 
died  of  an  influenzal  pneumonia,  another  with  a 
slight  bronchitis  only,  died  with  a  severe  zoster,  and 
a  third  with  no  influenzal  symptoms  in  the  ordinary 
sense  had  an  external  and  internal  ophthalmo- 
plegia. In  two  patients  seen  recently,  the  mother 
had  a  severe  old  fashioned  influenza  and  was  not 
under  my  care,  but  two  daughters  had  a  zoster  and  a 
mild  chorea,  respectively,  but  with  only  slight  indica- 
tions of  the  influenza.  Thus  I  have  expected  not  to 
find  the  severe  neuritides  in  the  severe  bronchial 
cases.  It  may  be  that  the  internist  sees  these  cases 
and  I  do  not.  When  the  influenza  has  been  mild  and 
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palsies  have  been  present  they  are  referred  to  the 
neurologist  as  nervous  cases.  This  experience  as 
that  of  others  as  well  would  seem  to  be  indicated  in 
the  reading  of  the  full  historical  accounts  of  former 
epidemics.  Even  in  those  way  back  in  the  early 
centuries,  we  note  that  different  observers  have 
spoken  of,  "this  epidemic  as  being  noted  for  the 
large  number  of  mental  cases" ;  "this  epidemic  has 
been  noted  for  the  large  number  of  pneumonia 
cases" ;  "this  epidemic  runs  to  intestinal  types,"  etc., 
etc.  Thus,  in  the  epidemic  of  1781,  it  is  recorded 
that  there  were  great  numbers  of  very  severe  head 
symptoms,  "cruel  pains,"  and  the  term  "cephalitis 
epidemica"  was  coined  and  used  as  a  standard  of 
classification  by  Sauvages,  as  has  been  referred  to. 
Thus  there  are  direct  indications  at  least  that  a  cer- 
tain specificity  of  tissue  type  involvement  may  be  the 
usual  thing.  Complete  analyses,  which  are  rarely 
ever  possible,  may  show  this  to  be  a  faulty  generali- 
zation, for  there  are  by  no  means  few  instances  when 
•  diffuse  and  severe  neuritides  are  known  to  have  oc- 
curred with  severe  pneumonic  types.  Thus  a  severe 
facial  cervical  zoster  type  accompanied  a  severe  and 
fatal  exudative  edematous  pneumonia  in  one  of  my 
patients. 

Since  the  general  problem  of  the  determination  of 
localization  of  disease  processes  is  still  so  obscure, 
the  generalization  is  left  for  subsequent  modifica- 
tion and  criticism.  When  one  patient  with  a  mild 
influenza  develops  a  zoster,  another  a  mild  optic 
neuritis,  and  still  a  third  a  tachycardia,  diffuse  per- 
spiration, tremor,  and  other  symptoms  of  a  vago- 
tonic exophthalmic  goitre  with  other  adenopathies, 
all  three  resulting  from  a  similar  toxic  producing 
agent.-  it  becomes  an  interesting  problem  of  individ- 
ual constitutional  variation  in  organ  susceptibility — 
a  problem  which  has  been  but  little  touched  upon  but 
is  of  paramount  importance,  not  only  in  the  reactiv- 
ity to  the  influenza  toxin,  but  to  other  types  of  in- 
fectious disease,  syphilis  for  instance.  Among 
others,  Potzl,  Bartels,  Paltauf,  and  Adler  in  his 
Inferiority  of  Organs  and  Their  Psychical  Com- 
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pensation,  have  broken  ground  in  this  fascinating 
realm  for  investigation. 

Eighth  ner%.'c.—T\\Q  marked  tinnitus  which  is  an 
almost  invariable  symptom  of  the  early  stages  is  a 
mixed  auditory  nerve  and  physical  exudative  phe- 
nomenon. When  the  involvement  of  the  auditory 
nerve  is  more  persistent,  deafness  results.  Vertigoes 
and  nystagmus  of  vestibular  origin  are  also  re- 
ported. 

Ninth  nerve. — The  glossopharyngeal  palsies  have 
been  less  thoroughly  studied,  although  the  throat 
complications  of  the  grippe  are  very  widespread. 
Hoarseness  with  weakness  in  swallowing  and  in 
phonation  are  very  frequent  mild  accompaniments. 
They  are  conditioned  by  disturbances  which  are  in 
part  of  neurological  functioning  and  in  part  of 
physical  interference.  The  great  laxness  in  the 
tonus  of  these  muscles  is  directly  due  to  the  dis- 
turbance in  the  vegetative  control  which  is  so 
marked  a  feature  of  the  entire  poisoning  that  it 
will  be  made  the  subject  of  special  discussion. 

Tenth  nerve.— As  will  be  brought  out  later,  this 
vegetative  nerve  disturbance  is  a  fundamental 
underlying  condition  in  influenza  poisoning,  and 
for  this  reason  the  symptomatology  more  directly 
connected  with  the  pneumogastric  will  be  merely 
touched  upon.  These  are  masked,  as  it  were, 
beneath  the  more  striking  internist  situation  of  an 
edematous  pneumonic  flooding — which  is  so  fre- 
quently complicated  by  the  effects  of  the  activities 
of  other  microorganisms,  thus  altering  the  purer 
(  ?)  picture  of  a  true  influenzal  vasomotor  paresis 
of  the  pulmonic  vessels  with  edema,  bloody  extra- 
vasation, etc.  r  shall  pass  on  to  the  more  usually 
thought  of  neurological  phenomena,  saying  at  this 
time  only  that  the  peculiar  character  of  the  grippe 
edematous  flooding  has  been  so  strikingly  different 
as  to  have  attracted  attention  and  record  for  sev- 
eral centuries  and  must  be  elucidated  ultimately  in 
the  light  of  the  vegetative  functions  of  the  vagus 
(autonomic)  and  sympathetic  systems  respectively. 
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Hypoglossal  nerve. — Disturbances  of  muscular 
control  of  the  tongue  are  few,  and  unilateral  atro- 
phy of  this  structure,  while  recorded  (Leyden),  is 
a  rarity.  Taste  disturbances  of  a  mixed  nature  are 
a  frequent  finding  and  the  universal  disgust  for 
food,  which  is  a  mixed  psychical  and  cranial  nerve 
disturbance,  is  too  well  known  to  demand  special 
attention  ( Frey-Laache ) . 

Spinal  distribution. — Neuralgias,  neuritides,  with 
palsies  and  zosters  of  every  regional  distribution — 
central  as  well  as  peripheral — have  been  seen, 
either  as  isolated  localizations  or  as  widespread  and 
serious  polyneuritides.  Even  the  most  severe 
grades  of  multiple  neuritis,  grouped  under  the 
symbol  of  Landry's  paralysis,  are  known.  Many 
of  these  isolated  neuritides  with  their  consequent 
palsies  resemble  poliomyelitis  cases  closely  and  a 
clinical  differentiation  is  at  times  extremely  dif- 
ficult. Poliomyelitis  and  influenza  have  often  been 
•  associated  ;  indeed  there  are  not  wanting  those  who 
have  claimed  them  as  identical.  There  is  a  rich 
Scandinavian  literature  upon  this  question,  but  with 
our  present  knowledge  this  viewpoint  seems  un- 
tenable. 

I  have  seen  comparatively  few  spinal  neuritides 
and  a  few  zosters  of  mfluenzal  causation,  yet  they 
are  among  the  best  documented  cases  in  the  neu- 
rological literature,  and  a  passing  word  may  be.  said 
concerning  the  more  frequently  observed  types. 

Neuialgias  are  extremely  frequent.  In  some 
epidemics  nearly  fifty  per  cent,  of  those  affected 
have  had  severe  neuralgias.  Supraorbital  and 
infraorbital  localizations  are  among  the  most  fre- 
quent, and  seem  associated  with  the  near  lying 
sinus  engorgements.  Trigeminus  neuralgia  has 
been  mentioned.  It  is  occasionally  very  intense 
and  chronic.  Intercostal  neuralgia  is  frequent 
and  is  to  be  separated  from  the  extremely  fre- 
quentlv  felt  sense  of  constriction  of  the  chest.  This 
latter  'is  usuallv  a  vagus  sympathetic  syndrome,  as 
has  been  noted  by  Kinnicutt,  Edgren.  Braken- 
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ridge,  etc.  Scapulohumeral  and  brachial  neuralgic 
types  are  the  most  frequent  of  the  upper  extremity 
neuralgias.  Sciatic  neuralgias  and  neuritides  are 
extremely  common.  The  entire  distribution  is  rare- 
ly involved  in  a  neuritis  sufficiently  severe  to  de- 
velop a  palsy,  although  this  sometimes  happens,  and 
even  bilateral  sciatic  palsies  are  known. 

Polytieuritis. — A  rare,  but  nevertheless,  a  most 
important  series  of  polyneuritis  cases  are  on  record. 
Personally  I  have  happened  to  see  but  two  cases  in 
private  practice  when  the  causal  relationship  could 
be  carefully  investigated.  A  number  of  suspicious 
cases  have  been  seen  in  my  City  Hospital  service, 
but  the  etiological  factor  had  to  be  surmised  rather 
than  proven.  In  one  of  my  cases  a  complication 
with  ?  possible  rabies  polyneuritis  of  the  Landry 
type  obscured  the  picture.  Theses  have  been  writ- 
ten concerning  these  polyneuritis  cases  (Diemer), 
which  have  entered  the  literature  as  definite  since  " 
Dumenil  called  attention  to  them  in  1866. 

The  multiple  neuritis  is  apt  to  come  on  in  the 
period  of  convalescence,  in  from  ten  days  to  three 
weeks,  more  or  less  like  the  postdiphtheritic  palsies 
to  which  they  have  often  been  compared,  and,  at 
times  attributed.  Grippe  polyneuritis  is  preemi- 
nently a  motor  neuritis  although  even  severe  neu- 
ralgic pains  may  precede  its  development.  The 
lower  extremities  are  more  severely  involved  as  a 
rule  than  the  upper,  and  one  side  of  the  body  is 
apt  to  be  more  afifected.  The  muscles  of  the  back 
seem  to  be  spared.  The  cranial  nerves  are  involved 
with  the  severe  cases,  even  the  f)neumogastric. 
The  diaphragm  has  been  paralyzed  (Bonnet).  The 
distal  muscles  are  more  involved  and  the  extensors 
more  than  the  flexors.  Central  vegetative  disturb- 
ances are  not  marked,  though  at  times  present,  and 
the  secretory  and  trophic  alterations  minor.  The 
atrophy  which  follows  seems  to  follow  the  per- 
ipheral spinal  type  and  the  prognosis  is  usually 
good.    In  marked   contrast   with   polyneuritis  of 
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alcoholic  etiology,  Korsakow's  psychotic  states  are 
rarely  observed. 

Some  help  in  the  differential  diagnosis  from  a 
palsy  of  central  origin,  poliomyelitis,  may  be  gained 
by  a  study  of  the  sensory  changes.  In  the  poly- 
neuritic types  there  are  not  infrequently  changes  in 
bony  sensibility  (see  Williamson),  and  epicritic  heat 
and  cold  tests  reveal  differences ;  light  touch  and 
the  sense  of  position  also  may  be  involved.  These 
signs  are  usually  entirely  absent  in  the  poliomy- 
elitides,  unless  the  poliomyelitis  virus  has  produced 
a  diffuse  and  severe  transverse  myelitis,  or  more 
rarely  a  neuritis,  but  even  here  a  careful  sensory 
examination  will  tend  to  show  that  the  alterations 
in  sensibility  follow  out  a  peripheral  or  a  segmental 
metameric  formulae  (Head)  respectively.  In  the 
severe  types  which  follow  the  so  called  Landry 
picture  it  is  doubtful  if  a  differential  diagnosis  can 
be  established  without  laboratory  aids. 

The  autopsied  case  of  v.  Leyden  (1893)  is  one  of 
the  first  cases  of  influenzal  Landry's  polyneuritis  on 
record.  Bernhardt,  Eisenlohr,  Buzzard,  Savage,  Hol- 
men,  Westphalen,  and  others  reported  early  cases 
m  the  1890  epidemic.  Senator  in  the  discussion  of  v. 
Leyden's  patient  called  attention  to  an  important 
point  in  the  pathology  of  this  affection  which  will  be 
taken  up  later — namely,  not  only  the  tendency  to 
edematous  infiltration  but  to  the  minute  hemorraghic 
infiltration  or  extravasation  in  the  nervous  tissues. 
This  is  not  a  massive  hemorrhage  and  in  certain 
patients  with  influenza  dying  of  pneumonia  Foa  has 
described  this  type  of  infiltration  and  edematous 
swelling  in  the  cord  structures. 

Space  does  not  permit  entering  into  a  discussion 
of  the  respective  parts  played  by  peripheral  and  cen- 
tral changes  in  this  rare  but  very  sinister  type  of  dis- 
turbance. V.  Leyden,  Bailey,  Ewing,  and  others 
have  discussed  the  polyneuritic  aspect,  while  Bing, 
Van  Gehuchten,  Giovanni,  Raymond,  Striimpell, 
Medin,  and  others  have  taken  it  up  from  the  aspect 
of  poliomyelitis. 
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An  interesting  polyneuritic  syndrome  is  that  of 
pseudotabes.  These  cases  have  been  described  as 
acute  ataxias  by  some  observers ;  I  have  seen  a  few 
only.  The  absence  of  positive  Wassermann  signs 
has  aided  in  the  diagnosis.  Dejerine  has  discussed 
them  fully.  Putnam,  Sottas,  Livierato,  and  others 
have  described  them.  Ataxia,  Romberg's  sign,  sen- 
sibility changes,  and  loss  of  knee  jerks  are  the  usual 
symptoms.  The  majority  of  the  influenza  polyneuri- 
tides  are  motor,  at  least  we  have  Bosser's  statement 
to  the  efifect  that  they  are  exclusively  motor,  but 
there  are  many  observations  showing  that  the  sen- 
sory neurones  may  at  times  be  deeply  involved.  Pres- 
sure over  the  nerve  trunks  in  these  ataxic  cases  is 
usually  painful.  The  Lasegue  sign  is  usually  posi- 
tive, whereas  in  the  true  tabetic,  nerve  tenderness 
and  the  Lasegue  signs  are  usually  absent.  Epicritic 
sensibility  changes  are  more  apt  to  be  present  in 
these  polyneuritic  psuedotabes  cases,  and  the  distri- 
bution of  the  sensory  modifications  is  apt  to  be  peri- 
pheral rather  than  radicular.  A  few  cases  of  radicu- 
litis from  influenza  are  on  record  (Feinberg). 

Spinal  cord  changes. — Myelitides :  Not  only  are 
extensive  changes  in  the  peripheral  nerves  possible 
symptoms  of  influenza,  even  in  what  appear  to  be 
mild  cases,  but  active  and  severe  involvements  of 
the  spinal  pathways  and  of  the  spinal  meninges  take 
place.  The  extremely  severe  types  of  ascending 
myelitis — related  to  and,  perhaps,  indistinguishable 
from  the  severe  ascending  neuritides — Landry's 
type,  have  already  been  discussed.  They  are  rare. 
Dorsolumbar  myelitis  resulting  in  a  flaccid  or  a 
spastic  paraplegic  picture  are  more  often  encoun- 
tered. It  is,  however,  the  most  frequently  observed 
type  of  influenzal  myelitis.  I  recall  but  one  case 
seen  in  private  practice.  The  grippe  myelitides  are 
apt  to  be  mild,  however,  and  often  clear  up  very 
satisfactorily.  The  onset  is  apt  to  be  slow,  the 
symptoms  developing  progressively.  This  is  more 
true  of  the  spastic  types.  The  flaccid  types  usually 
have  a  more  furibund  aspect ;  several  hospital  cases 


12 


Jcllige:  Nervous  and  Mental  Disturbances  of  Influenza. 


seemed  to  show  this  variation.  Varying  grades  of 
involvement  are  to  be  expected. 

In  the  more  distinctly  hemorrhagic  cases  the  onset 
is  more  acute  and  there  is  a  tendency  to  the  forma- 
tion of  disseminated  foci.  This  develops,  not  only 
m  the  observation  of  the  spinal  symptoms,  but  is 
also  seen  in  the  occurrence  of  other  focal  involve- 
ments in  other  parts  of  the  cerebrospinal  axis.  Thus 
optic  neuritis  and  ophthalmoplegias  have  occurred 
with  the  spinal  myelitis  syndromes.  Two  personally 
seen  patients  with  the  disseminated  type  resembled, 
what  is  often  termed,  acute  multiple  sclerosis.  Bram- 
well,  Maixner,  Marburg,  Massalongo,  Nolde,  Oppen  ■ 
heim  (six  cases).  Rendu,  and  others  have  reported 
similar  findings.  Some  of  these  patients  go  on  to 
recovery  and  others  run  a  more  chronic  course  and 
are  often  viewed  as  true  cases  of  multiple  sclerosis 
of  the  so  called  secondary  type.  The  influenzal 
myelitides  usually  have  a  good  prognosis ;  fatal 
cases,  however,  are  on  record  and  would  probably 
be  more  often  reported  here  in  this  country  were  it 
not  for  the  many  obstructive  conditions  surround- 
ing opportunities  for  postmortem  observation. 

Eulenberg  snd  Determann  have  reported  curiosi- 
ties in  the  form  of  spinal  foci  which  have  caused  the 
BrxDwu-Sequard  syndrome.  Capillary  exudations 
and  minute  bleedings  occurred  in  small  areas  involv- 
ing but  one  half  of  the  spinal  cord.  In  Determann's 
case  tetany  also  was  present  and  recorded. 

Before  leavmg  the  spinal  cord  syndromes,  and 
particularly  the  differentiation  of  Landry's  paraly- 
sis, poliomyelitis,  etc. — questions  which  are  of  much 
importance  neurologically  and  which  are  still  in  need 
of  more  complete  clarification — a  word  may  be  said 
concerning  the  attitude  of  which  the  Scandinavian, 
Borgstrom,  is  the  chief  representative.  He  holds 
that  there  is  a  great  polymorphism  in  the  group  of 
organisms  which  cause  influenza  and  poliomyelitis. 
He  thinks  they  are  interchangeable,  and  has  entered 
the  polemic  field  chiefly  against  Wickmann  in  an  at- 
tempt to  prove,  on  the  basis  of  the  personally  ob- 
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served  cases  in  Sweden,  that  influenza  and  poliomye- 
litis are  the  same  disease.  Wickmann's  so  called 
abortive  cases,  he  maintains,  are  certainly  to  be  in- 
cluded in  this  conception.  His  analyses,  however, 
are  filled  with  faulty  presuppositions,  his  neurologi- 
cal technic  in  examination,  particularly  of  the  vege- 
tative nervous  system  and  of  the  sensory  nervous 
system,  is  so  faulty  that  it  is  evident  that  he  over- 
steps the  mark.  At  the  same  time  it  has  been  con- 
sidered worth  while  at  this  time  to  dwell  for  a  mo- 
ment on  the  fact  that  severe  spinal  cord  disease, 
while  a  particularly  rare  form  in  influenza  involve- 
ment, nevertheless  is  one  of  the  things  that  does 
happen,  and  that  the  poliomyelitic  form  is  a  possi- 
bility. The  pathological  differentiation  of  the  types 
of  lesion  is  still  to  be  decisively  pronounced  upon. 
A  great  deal  is  known  of  the  pathology  of  poliomye- 
litis ;  very  little  of  that  of  influenza.  In  certain  cases 
of  influenza  dying  of  pneumonic  complications 
changes  in  the  spinal  cord  have  been  observed. 

Brain  involvements^ — From  the  very  earliest  times 
the  cerebral  involvements  in  influenza  have  been 
noted.  The  almost  universal  headache,  the  fre- 
quent occurrence  of  delirium,  with  or  without  high 
fever,  have  seemed  to  accentuate  the  belief  among 
nearly  all  of  those  who  have  had  experience  with 
influenza  that  the  brain  structures  are  involved 
early.  For  the  most  part  it  is  true  temporarily,  for 
the  headache,  to  speak  of  the  most  prominent 
conscious  symptom,  usually  passes  with  the  severe 
pains  in  other  parts  of  the  body  within  three  or 
four  days,  but  in  some  epidemics  the  cerebral  in- 
volvements are  very  pronounced  and  extremely 
severe.  In  all  the  epidemics  certain  cerebral  symp- 
toms are  present. 

While  the  headache  of  influenza  resembles  in 
most  respects  that  of  a  number  of  other  infectious 
diseases,,  still  it  is  characteristic  enough  to  have 
earned  a  special  title  early  in  the  science  of  nosol- 
ogy. Epidemic  headache,  cruel  and  severe,  was  the 
appellation  given  it  by  Sauvages.    It  is  cruel;  at 
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times  it  is  fiendish,  and  three  marked  types  are  dis- 
tinguishable. There  is  an  early  headache,  which 
is  primarily  due  to  vegetative  functional  altera- 
tions in  blood  pressure,  in  the  nutrition  of  the  vege- 
tative nervous  structures  of  the  trigeminus,  partic- 
ularly of  the  nervi  vasovasorum.  This  seems  more 
closely  related  to  the  reaction  to  the  toxemia  of  the 
grippe  organism.  It  is  a  headache  which  is  usually 
all  over  the  inside  of  the  head,  giving  a  sort  of 
sense  of  internal  explosion,  as  if  the  head  would 
burst.  The  type  is  frequently  spoken  of  as  a  con- 
gestive headache.  A  number  of  other  toxins  seem 
to  induce  a  closely  similar  vegetative  nerve  reaction 
as  an  indication  of  the  attempt  at  vascular  control. 
At  times  this  headache,  still  in  the  toxic  anaphy- 
lactic functional  realm,  may  be  more  sharply  local- 
ized. This  localization,  frontal,  may  be  associated 
with  more  severe  local  infectious  signs,  such  as 
nasal  and  frontal  sinus  predominance ;  occipital  and 
lateral,  when  the  mastoid  sinus  is  predominantly 
involved. 

When  an  invasion  of  the  meninges  occurs  by  the. 
Pfeiffer  bacillus,  the  various  localized  or  diffused 
mild  or  severe  types  of  influenzal  meningitis  occur. 
The  headache  becomes  usually  more  of  a  dull  char- 
acter, and  following  the  type  of  meningitis,  active 
more  rarely,  comatose,  lethargic  more  frequently, 
the  headache  seems  to  run  with  the  meningitis  and 
is  mingled  with  the  general  meningitic  series  of 
symptoms. 

A  third  type  is  particularly  interesting  and  im- 
portant. I  have  seen  a  large  number  of  postinflu- 
enzal headaches  of  a  particularly  severe  and  pro- 
tracted type.  So  intense  and  so  prolonged  have 
they  been  that  they  have  come  in  consultation  as 
possible  brain  tumors.  The  postinfluenzal  neuras- 
thenoid  syndrome  is  not  now  under  discussion.  I 
am  speaking  of  patients  who  have  not  been  very 
sick  with  the  influenza,  save  perhaps  they  have  all 
shown  an  extremely  intense  reaction  to  the  tox- 
emia;  they  have  been  sick  for  the  most  part  not 
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over  two  or  three  days.  There  has  been,  with 
these  cases,  a  very  severe  general  reaction  with  a 
marked  sense  of  great  illness.  The  sthenic  re- 
action type  has  been  characteristic.  After  recovery, 
which  has  been  ^raeventful,  they  have  developed  a 
severe  generalized  or,  more  often,  occipital  head- 
ache. This  has  been  peculiar,  in  that  if  the  patient 
does  nothing  he  may  be  free  from  pain,  but  the 
moment  he  attempts  any  labor,  reading,  writing, 
concentration  of  effort,  the  pain  is  so  intense  as  to 
force  him  to  desist  all  effort.  Three  such  patients 
could  not  even  write  a  letter  or  read  a  paragraph 
in  a  newspaper  without  the  onset  of  the  headache ; 
otherwise  they  were  in  excellent  health.  While  I 
am  inclined  to  believe  that  behind  this  postinfluenzal 
headache  situation  possibly  certain  definite  psychical 
components  may  have  been  present,  the  fact  re- 
mains that  the  inflaenza  brought  the  pain  into  the 
foreground  of  active  consciousness.  Its  function  I 
could  not  learn.  .These  hendacbes  have  persisted 
from  three  to  eight  weeks  and  have  all  cleared  up 
almost  as  quickly  as  they  came. 

Meuingitis. — Spinal  types  as  well  as  cerebral 
types  are  known.  The  bacteriological  evidence  is 
now  beyond  cavil,  for  the  microorganism  has  fre- 
quently been  obtained  by  lumbar  puncture,  cerebral 
puncture,  blood  culture,  postmortem  culture,  and 
by  staining  methods  in  postmortem  examinations. 
A  great  variability  in  grades  of  infection  is  known. 
The  simple  vascular  preinfection  stages  have  al- 
ready been  spoken  of;  these  are  usually  the  more 
benign  types  and  recover  soon.  Possibly  the  severe 
headaches  which  have  just  been  mentioned  may 
represent  serous  meningeal  types,  without  infec- 
tion or  with  m.inimal  localized  infection.  Serous 
meningitis,  then,  may  be  a  possibility.  I  know  of 
no  definite  proof  of  this  for  the  only  possible  type 
which  could  be  proved,  i.  e.,  the  focal  infectious 
type.  One  patient  operated  upon  for  possible  brain 
tumor  showed  a  focalized  serous  meningitis.  The 
history  of  onset  of  the  difficulty  closely  following  a 
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severe  influenza  made  this  etiological  factor  a  pos- 
sibility, but  culture  experiments  with  the  fluid  were 
negative  and  as  the  patient  still  lives,  the  etiological 
factor  is  still  uncertain. 

Acute  meningeal  cases,  found  at  all  ages,  more 
frequent  apparently  in  childhood,  especially  in  the 
milder  type,  may  be  of  this  congestive  or  hyper- 
tensive type  with  minimal  focalized  infection.  A 
second  degree  of  more  serious  involvement  con- 
stitutes the  suppurative  meningitides  of  pure 
Pfeiffer  type,  or  mixed  with  other  microorganisms, 
notably  the  pneumococcus  and  streptococcus.  The 
Pfeiffer  microorganisms  have  been  isolated,  closely, 
following  the  discovery  bv  Pfeifiier  in  1889,  by 
Pfiihl,  1892;  by  Slavyk,  '1898:  by  Trouillet  et 
Esprit,  Mao,  1903,  and  many  others. 

Influenzal  meningitis  differs  little  from  other 
Types  of  meningitis.  It  is  usually  an  extremely  se- 
vere disease  and  the  differential  diagnosis  is  difficult 
without  lumbar  puncture  or  blood  culture.  Grasty 
has  called  attention  to  a  difference  in  the  leucocyte 
count  of  influenzal  meningitis  stating  it  to  run 
rarely  above  15,000,  while  other  purulent  meningi- 
tides are  apt  to  run  as  high  as  30,000  to  40,000. 
Forbes  and  Snyder  in  a  more  recent  study  of 
leucocytes  in  influenza  in  general  find  an  absence 
of  hyperleucocytosis  as  a  general  feature  of  the 
disease,  with  or  without  any  meningitis. 

To  the  neurologist  the  meningeal  and  encephalic 
syndromes  are  still  a  very  large  grab  bag,  out  of 
which,  by  careful  clinical  and  laboratory  observa- 
tion, much  may  be  chosen  with  certain  degrees  of 
definiteness.  Still  there  are  numberless  patients, 
viewed  in  the  large,  who  develop  meningeal  or 
encephalic  syndromes  of  extremely  perplexing  char- 
acters. 

In  the  epidemic  of  1890  I  was  a  hospital  interne 
and  my  first  personal  and  professional  baptism  was 
in  the  influenza  epidemic  of  that  year.  Since  then 
from  time  to  lime  I  have  seen  many  of  the  syn- 
dromes which  have  been  spoken  of  here.  Occa- 
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sionally  there  has  been  presented  a  type  which  has 
received  of  late  some  special  mention,  in  which  it 
has  not  been  certain  whether  one  has  to  do  with 
botulism  (see  English  reports),  poliomyelitis,  or  an 
unknown  infectious  disorder  involving  the  struc- 
tures of  the  midbrain.  The  French  have  been 
working  at  it  as  lethargic  encephalitis  and  attention 
has  been  already  directed  to  it  here,  when  speaking 
of  paralysis  of  the  oculomotor  nerves. 

The  type  of  disorder  referred  to  has  been  present 
in  Austria,  England,  Italy,  and  France  and  has 
been  given  several  names.  It  is  characterized  by 
acute  onset  with  chilliness,  headache,  and  fever ; 
nausea  and  vomiting  are  occasionally  present.  Then 
a  series  of  symptoms  develops  in  which  great 
lethargy  and  cranial  nerve  palsies  occur.  The 
lethargy,  at  times  spoken  of  as  narcolepsy,  is  very 
profound.  It  may  come  on  slowly  with  heavy  eye- 
lids— complicated  by  organic  ptoses  in  the  eyelids 
— and  an  irresistible  torpor.  The  patient  may  be 
aroused,  wake  up,  answer  in  responsive  or  irre- 
sponsive monosyllables  and  sink  again  into  deep 
unconsciousness.  The  patient  may  not  be  waked  up 
sufhciently  to  be  fed,  urination  and  defecation  tak- 
ing place  in  this  deep  stuporous  state.  Occasionally 
this  is  broken  by  nightmares  or  at  times  a  muttering 
delirium.  Death  may  ensue,  the  parient  developing 
Cheyne-Stokes  respiration  and  going  out.  In  the 
patients  who  recover,  which  is  the  rule,  the  lethargy 
slowly  diminishes  "and  the  patient  comes  to  himself 
gradualh . 

The  cranial  nerve  palsies  are  chiefly  of  the  oculo- 
motor group ;  either  external,  internal,  or  double 
ophthalmoplegias  are  observed.  This  paralysis  is  a 
nuclear  palsy,  solely  motor,  without  the  neuralgic 
pains  spoken  of  under  the  head  of  the  neuritides  and 
oculomotor  palsies.  The  cranial  nerves  afifected  are 
chiefly  of  the  mesencephalic  localization — third, 
fourth,  sixth.  The  paralyses  are  usually  partial,  dis- 
sociated and  incomplete.  Ptosis  is  usual ;  diplopia 
not  uncommon ;  the  pupillary  disturbances  rare,  at 
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times  very  pronounced.  Jacob  and  Hallez  have  noted 
transitory  Argyll-Robertson  signs.  Paralyses  of  ac- 
commodation are  frequent  (Harris). 

Double  facial  palsy  may  occur ;  trigeminal,  hypo- 
glossal and  glossopharyngeal  palsies  have  been  noted. 
Sensory  changes  may  also  occur,  and  other  variable 
symptoms  such  as  convulsive  seizures,  contractures, 
hyperesthesia,  anesthesia, "  catatonic  or  cataleptic 
states.  Sergent's  white  line  is  fairly  constant.  Al- 
though too  few  cases  are  recorded  to  give  reliable 
statistics,  the  mortality  seems  to  be  fairly  high.  Sain- 
ton quotes  thirty-five  per  cent,  in  the  French  series 
and  twenty-five  per  cent,  the  English  series.  The 
severe  type  seems  to  be  marked  by  great  thermo- 
regulatory disturbance.  The  fever  mounts  rapidly 
and  does  not  fall.  The  signs  of  infection  are  very 
profound.  Death  takes  place  in  from  eight  to  twelve 
days.  The  subacute  type  shows  a  rapid  rise  in  tem- 
perature, then  it  falls,  and  has  an  up  and  down 
course  between  99°  and  102°  F.  for  some  length  of 
time' — four  weeks  to  two  months.  Lumbar  puncture 
is  usually  negative,  a  fact  of  considerable  import- 
ance in  separating  this  disturbance  from  epidemic 
cerebrospinal  meningitis.  No  signs  of  meningeal 
irritation  are  present  and  the  steplike  mode  of  pro- 
gression so  frequent  in  the  meningoencephalitis  of 
infectious  origin  is  not  present. 

In  the  autopsied  cases  reported  on  by  Sainton, 
Pierre  Marie  et  Tretiakoflf,  and  Caussade,  attention 
is  called  by  the  first  observer  to  the  "incongruity  that 
exists  between  the  severity  of  the  symptoms  and  the 
paucity  of  the  findings.  We  are  here  reminded 
again  of  Senator's  suggestions  respecting  the  minute 
characteristics  of  the  changes  in  the  cord  in  the 
myelitides,  and  certain  cases  of  hemiplegia  without 
visible  signs — edemas  probably — come  to  mind.  Mi- 
nute hemorrhagic  suffusions  or  microscopical  hemor- 
rhages seem  to  mark  the  congested  areas  in  the 
mesencephalic  structures.  Histologically  the  hemor- 
rhagic sufifusicn  is  most  marked.  In  Marie's  cases 
degeneration  of  the  cells  of  the  locus  niger  was  a 
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marked  feature.  The  general  character  of  the  lesion 
is  that  of  a  polioencephalitis  histologically  undiffer- 
entiated from  other  types  of  polioencephalitis,  not 
including  the  syphilitic  or  tuberculous  or  malarial 
types.  Whether  the  influenza  bacillus  is  able  to 
cause  this  type  of  lethargic  meningoencephalitis  is 
still  to  be  proven.  The  cases  reported  have  all  of 
the  features  of  an  acute  infectious  disease.  In  the 
early  epidemics  of  1889-1900  such  case  reports  be- 
gan to  appear  in  the  literature.  Henry  Young  called 
it  grippe  catalepsy.  Later  studies  of  Longuet 
(1892),  Wolf,  Bozzali  (1900)  reported  cases  whicn 
were  attributed  to  influenza.  Thus  far  in  the  re- 
cent studies  no  definite  organism  has  been  reported. 

Other  types  of  encephalitis  have  been  reported 
since  1890  involving  not  only  the  cerebrum,  but  the 
cerebellum  as  well.  Guttermann  (1900),  Pfiihl, 
(1892-1897),  Nauwerk,  and  others  have  isolated  the 
organism  from  the  infected  foci.  A  great  diversity 
of  clinical  pictures  has  resulted  from  the  many  pos- 
sibilities of  such  infectious  foci.  Abscess  has  been 
the  termination  in  some  of  the  cases. 

Influenza  hemiplegia  with  or  without  aphasia  has 
been,  personf^lly,  the  most  frequently  observed  type 
of  symptom  in  this  field.  The  otologists  undoubt- 
edly observe  the  abscess  cases  from  ear  or  mastoid 
extension,  wliich  are  either  purely  influenzal  or 
mixed  infections.  Monoplegias,  choreas,  epilep- 
sies, and  abscesses  are  among  the  possibili- 
ties which  .  have  been  reported.  Influenza,  as 
providing  the  necessary  upset  to  precipitate  a 
cerebral  softening  in  an  arteriosclerotic  of  sixty  to 
seventy  years,  has  been  not  infrequent  in  my  experi- 
ence. These  softenings  have  occurred  in  various 
parts  of  the  brain  and  have  given  rise  to  a  very  di- 
verse syndrome  \arying  from  the  slightest  types  of 
motor  contractures  or  loss  of  sensibility  to  the  ad- 
vanced softening  of  a  terminal  dementia.  Aphasias 
and  mental  confusions  have  been  not  infrequent  and 
have  for  the  most  part  had  a  good  prognosis. 
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Polioencephalitis  superior,  as  a  syndrome,  is 
usually  evidenced  by  the  sudden  appearance  of  a 
localized  convulsion  or,  in  young  persons,  by  a  series 
of  generalized  convulsions.  The  patients  then  may 
develop  a  mild  delirium  often  with  a  pseudohysteri- 
cal  coloring,  possibly  with  laughing  or  witticisms 
(frontal  softening)  or  they  develop  coma,  indicating 
deeper  involvements  of  the  cerebral  structures  of  the 
midbrain  (polioencephalitis  inferior  of  Wernicke). 
These  symptoms  occur  usually  within  the  first  week 
of  the  influenza,  in  the  patients  personally  seen.  The 
third  day,  usually  marked  by  intense  febrile  states, 
103°  to  106°  F.,  has  been  the  chief  day  of  invasion. 
There  are  almost  invariably  meningeal  signs  as  well, 
tache  cerebrale  is  frequent,  goosefleshing  and  other 
severe  pilomotor  reactions,  Sergent's  white  line. 
Kernig's  sign  is  occasionally  elicitable  in  the  coma- 
tose state.  Lumbar  puncture  or  blood  culture  may 
reveal  the  influenza  bacillus. 

As  has  been  stated  the  residual  symptoms,  should 
the  patient  clear  up  from  his  coma,  will  depend  en- 
tirely upon  the  area  or  areas  involved  in  the 
encephalic  process  which  patliogenically  is  a  greater 
or  less  functional  disturbance  consequent  upon  an 
edematous  or  hemorrhagic  effusion.  In  a  few  pa- 
tients who  have  been  seen  in  consultation  a  mild 
euphoric  silliness  has  been  present.  This  has  been 
combined  with  slight  memory  defects,  tendency  to 
punning,  and  mild  anxiety  states,  difficulty  in  con- 
trolling the  bladder  and  increased  bowel  activity. 
These  have  been  mistaken  at  times  for  "hysteria," 
but  they  had  none  of  the  psychogenic  conversion 
features  which  are  essential  for  this  diagnosis.  The 
symptoms  were  not  mental  conversion  symbols. 
They  were  direct  results  of  a  focahzed  lesion  in 
the  first  or  second  frontal  lobes,  chiefly  the  left  side 
— enlarged  pupil,  usually,  and  pilomotor  and  vaso- 
motor anomalies  of  the  same  side — and  their  usually 
favorable  prognosis  is  in  no  manner  to  be  regarded 
as  indicating  a  so  called  hysteria.  Thus  Grasset's 
and  Rauzier's  reported  case  has  been  cited  in  litera- 
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ture  as  hysterical  or  hysteroid.  The  essential  sym- 
bolic features  of  this  purely  psychogenic  psycho- 
neurosis  were  absent.  It  is  better  considered  to  be 
a  multifocal  meningoencephalitis  with  flexed  con- 
tractured  limbs,  involuntary  urination,  hemianes- 
thesa,  analgesia,  etc.  A  certain  emphasis  is  laid 
upon  this  point  because  there  is  such  a  prevalent 
trend  among  the  laity  as  well  as  among  physicians 
to  name  a  peculiar,  bizarre  and  noisily  inconsistent 
set  of  symptoms,  especially  when  occurring  in 
women,  as  hysteria.  This  a  great  mistake.  A  great 
many  of  the  lethargic  encephalitis  patients  which 
were  also  frequent  in  the  epidemic  of  1890  and 
called  "Nona"  or  living  death  patients,  have  been 
called  hysterical  coma  and  have  been  foolishly  con- 
verted into  pincushions  by  over  zealous  and  under 
informed  investigators.  To  stick  pins  in  an  individ- 
ual and  when  he  says  he  does  not  feel  it,  or  gives 
no  evidence  of  feeling  it,  and  then  say — hysteria — 
is  bumble  puppy  and  not  diagnosis. 

Certain  cataleptic  encephalic  states  are  occasion- 
ally observable  in  hospital  practice.  In  very  severe 
frontal  involvement  permanent  impairment  may  re- 
sult. These  show  as  various  dementing  states,  oc- 
curring in  indivduals  between  60-70;  losses  of 
memory  and  other  indicia  of  the  sudden  onset  of  a 
syndrome  clinically  indistinguishable  from  senile 
dementing  types. 

When  the  lesion  involves  the  Rolandic  areas  vari- 
ous forms  of  monoplegia  or  hemiplegia  result.  These 
may  be  temporary  or  permanent.  The  general 
prognosis  in  influenzal  monoplegias  and  hemiplegias 
is  fair.  Involvement  of  Broca's  convolution  of  the 
left  side  produces  a  motor  aphasia  and  implications 
of  other  speech  zones  may  induce  other  aphasia 
types.  I  have  seen  several  instances  of  these 
aphasias  in  the  past  ten  years.  Not  only  have  the 
arteriosclerotics  suffered  but  in  a  number  of  the 
patients  with  aphasias,  which  have  been  deemed 
influenzal,  there  has  been  no  evident  arteriosclerosis 
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as  registered  by  eye  ground,  palpable  arteries,  kid- 
ney lesion  or  high  blood  pressure.  This  latter  group 
has  had  an  invariably  better  prognosis  than  the 
former. 

I  have  seen  no  hemianopsias  or  instances  of 
cortical  blindness  from  occipital  lobe  encephalitis. 
They  are  known  however.  Harris  has  reported  a 
patient  with  complete  blindness  of  cortical  origin 
which  cleared  up  in  two  weeks. 

The  numerous  complicated  midbrain  and  medul- 
lary encephalitides  giving  rise  to  the  nuclear  palsies 
of  the  cranial  nerves  have  already  been  discussed. 
From  a  topographical  point  of  view  the  central  types 
belong  in  this  section. 

Mental  involvements.  There  is  probably  no  other 
acute  infectious  disease  which  gives  rise  to,  or  re- 
sults in  so  many  diversified  types  of  mental  dis- 
turbance, ranging  from  the  simplest  fatigue  states 
of  a  transitory  nature  to  some  of  the  severest  defect 
mental  conditions  which  may  wipe  away  at  a  blow 
the  entire  mental  life.  Fortunately  the  tendency  is 
towards  the  mildest  and  milder  involvements,  but 
the  gamut  of  possibilities  is  indeed  kaleidoscopic. 
This  great  diversity  in  syndromy  is  worthy  of  the 
closest  scrutiny  for  it  affords  a  very  important  re- 
search background  bearing  upon  the  complex 
dynamic  interdependence  of  the  health  of  the  bodily 
organs  and  interference  with  the  energy  receptors, 
transformers  and  effectors.  As  has  already  been 
observed,  there  is  a  special  affinity  for  the  grip 
toxins  whatever  they  may  be  chemically,  for  nerv- 
ous structures.  The  special  nervous  structures  which 
apparently  handle  the  poisons  with  the  greatest 
difficulty  seem  to  be  the  sympathetic  division  of  the 
vegetative  neurons.  As  is  well  known  functional 
balance  of  the  metabolism  is  chiefly  if  not  exclusive- 
ly maintained  by  the  vegetative  nervous  system. 
The  functional  metabolism  of  nervous  structures 
themselves  is  likewise  affected  and  fatigue  is  a  pre- 
liminary warning  in  consciousness  of  threatened 
faulty    adjustment.     The    fatigue    threshold  is 
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dangerously  near  consciousness  because  of  the  most 
universal  of  all  affective  goals,  indolence.  Indol- 
ence is  ever  ready  to  camouflage  its  real  desires  and 
by  means  of  a  conversion  mechanism  fatigue  states 
arise  from  our  conflict  with  indolence,  which  varies 
with  every  individual.  Hence  in  those,  and  perhaps 
they  are  the  majority,  a  slightly  added  weight  by 
means  at  times  of  a  minimal  amount  of  metabolic 
imbalance  from  intoxication  which  throws  up  the 
danger  semaphore  (instinctive  sense  of  wellbeing) 
the  sense  of  fatigue  is  doubled  or  redoubled. 
Flight  now  is  the  psychological  alternative  as  a  pro- 
tection mechanism.  The  robust  and  healthy  stand 
up  and  fight  and  the  victory  is  won.  This  robustness 
applies  to  mental  rather  than  to  physical  robustness. 
Many  of  the  muscularly  most  robust  of  mankind  are 
worshippers  at  the  shrine  of  Narcissus.  They  are 
strong  for  self  aggrandizement.  Hence  they  are 
mentally  not  healthy  for  mental  health  means  the 
direction  of  one's  aims  towards  socially  valuable 
rather  than  individual  goals.  Right  here  one  may 
see  a  partial  answer  to  the  problem  which  has  dis- 
turbed the  medical  mind  why  so  many  of  the  ap- 
parently healthiest  are  so  readily  laid  low  by  the 
•  influenza  organism.  Parenthetically,  also  some  light 
may  here  be  directed  towards  the  valuable  psycho- 
logical attitude  of  the  value  of  a  universal  muscular 
training  for  the  preservation  of  one's  nation,  rather 
than  the  advantages  to  be  gained  by  individual 
athletic  gymnasium  work  for  the  limited,  hence 
more  Narcissistic  and  infantile  glory  of  this  school 
or  that  university  or  other  exhibitionistic  aim. 

Those  less  healthy  minded  then  unconsciously  run 
away  and  the  flight  into  a  protective  psychoneurosis 
or  to  a  psychosis  ensues.  Right  here  may  be  seen  I 
believe  in  its  proper  setting  the  whole  vexed  ques- 
tion which  has  been  stated  in  so  many  different  ways 
as  to  the  influence  of  heredity,  of  neuropathic  char- 
acter, of  the  background,  in  short,  of  the  individual. 

Everybody — bar  none — is  by  necessity,  as  a  bit 
of  living  matter,  constantly  engaged  in  struggle. 
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Speaking  mentally  what  we  call  neurotic,  neuropathic 
psychopathic  or  \vhat  not,  is  only  a  vague  way  of 
attempting  to  embody  the  externally  observable  be- 
havioristic  features  of  that  struggle  by  some  di- 
agnostic label.  Because  of  the  great  diversity  and 
complexity  of  the  observable  phenomena  there  re- 
sults a  great  range  in  attempt  to  restrict  these  phe- 
nomena by  static  definition.  Those  whose  conduct 
varies  more  from  the  average  than  others,  to  the 
good  or  bad,  it  may  "be  mentioned  it  seems  the  difiPer- 
entiation  is  rarely  made  by  the  usual  observer,  are 
stigmatized  as  neurotic,  neuropathic,  etc.  A  stig- 
matization  it  might  be  observed  which  has  much  of 
the  Pharisee  attitude  of  self  laudation  about  it. 
Neurotics,  neuropathies,  even  some  psychotics  are 
capable  and  alone  are  the  capable  it  may  be  added, 
to  add  to  the  store  of  the  world's  most  precious 
possessions.  The  creative  artists  of  the  world  are 
among  those  usually  stigmatized  neurotics,  etc.,  but 
they  are  the  ones  who  have  successfully  struggled 
with  universal  indolence  and  made  something  new. 
Other  neurotics  have  laid  down  on  the  job  and  be- 
come the  hoboes,  the  prostitutes,  male  and  female, 
and  the  failures. 

A  static  definition  of  neurotic  means  nothing;  a 
dynamic  definition  of  neurotic  means  increased  or 
diminished  capacity  for  new  adaptations — which  it 
is  going  to  be,  plus  or  minus,  is  always  a  question 
of  fact  for  the  individual  and  for  the  moment  and 
for  the  particular  situation. 

So  to  return  to  our  muttons — the  manner  in 
which  each  individual  is  going  to  react  to  the  grip 
virus  is  going  to  be  determined  by  his  dose  and  the 
way  in  which  he  has  handled,  or  is  handling,  his 
conflicts.  As  these  are  two,  or  more,  independent 
variables,  the  results,  speaking  mentally,  are  legion. 

The  most  frequent  of  these  are  the  various  neu- 
rasthenic forms  which  may  show  as  stmple  fatigue, 
involving  attention,  or  myasthenic  states,  or  a  host 
of  neurotic  or  fatigue  medleys  in  the  viscera.  These 
influenzal  neurasthenias  occur  with  either  severe 
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or  with  mild  systemic  signs  of  infection.  There  is 
for  most  patients  an  extraordinary  myasthenia  with 
great  depression  of  spirits.  In  the  majority  of  in- 
stances this  clears  up  in  from  one  to  two  weeks— in 
some  after  two  or  three  days.  But  in  a  still  strik- 
ingly large  number  of  patients  the  residual  neuras- 
thenic fatigue  is  severe. 

By  neurasthenia  is  here  meant  the  pure  fatigue 
syndrome  due  solely  to  the  toxemia  alone  or  toxemia 
plus  the  emotional  conflicts  to  which  attention  has 
already  been  directed. 

Some  mention  has  already  been  made  of  head- 
aches. The  persisting  localized  ones  may  be  the  re- 
sults of  serous  meningitides  as  has  been  said.  They 
may  also  be  protective  devices  of  the  unconscious 
to  prevent  further  disturbance  to  the  individual 
forcing  him  to  pay  attention  to  his  state  of  well 
being.  The  somatic  instinctive  sense  of  well  being 
— in  the  healthy  minded  of  our  previous,  definition 
— is  an  excellent  guide  for  conduct,  and  here  the 
protracted  headaches  say  "stop,  look  and  listen." 
Such  individuals  are  advised  to  rest  and  feed. 

Of  the  other  neurasthenic  syndromes  much  may 
be  said.  There  are  many  in  which  the  fatigue  is 
not  the  only  symptom  but  in  which  various  visceral 
neurotic  disturbances  persist.  Thus  in  the  skin  lo- 
calized or  more  or  less  generalized  areas  m^y  per- 
sistently gooseflesh,  or  formication  may  come  and 
go  with  every  grinding  noise,  or  sudden  jar,  or  un- 
accustomed sight.  A  hair  trigger  localized  vegeta- 
tive unrest  of  the  skin  structures  causes  such  minor 
accompaniments  of  the  fatigue  state.  Or  a  similar 
mechanism  in  the  blood  vessels  will  bring  about 
great  chilliness,  or  marked  cyanotic  blueness — at 
times  almost  passing  over  into  a  Raynaud's  syn- 
drome, .thus  lending  a  certain  support  to  the  hypo- 
thesis that  the  vegetative  nuclei  in  the  cord  may 
have  been  involved.  Again  there  may  be  mild  per- 
sistent edemas,  or  reddish  mottlings  of  the  skin, 
irregular  erythemas,  etc.  Other  visceral  signs  may 
be  present  such  as  digestive  upsets,  diarrheal  at- 
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tacks,  polyurias,  icterides,  etc.  One  might  box 
the  compass  of  the  various  viscera  of  the  body  and 
find  one  or  two  or  a  host  of  such  mild  disturbances 
of  function  in  the  influenzal  aftermaths.  The  pre- 
cise pathology  of  these  we  hope  to  touch  upon  be- 
fore closing  this  review. 

Psychoses.  By  almost  insensible  gradations,  mild 
or  profound  aepressed  states  develop  on  a  basis  of 
the  neurasthenic  toxic  condition  plus  a  greater  in- 
dividual unconscious  conflict.  The  flight  into  the 
psychosis  may  become  an  overcompensatory  one  in 
those,  by  no  means  rare  cases,  in  which  suicide  is 
efifected  or  attempted.  Less  severe  depressions  are 
the  rule  and  are  very  frequent.  It  has  seemed  not 
only  my  own  experience  but  apparently  from  the 
many  reports  of  others,  quoted  in  part  in  the  biblio- 
graphy to  have  seen  depressed  states  very  frequent- 
ly, so  that  they  may  be  termed  the  most  frecjuent 
of  the  grip  psychotic  conditions.  At  times  the  de- 
pression may  be  accompanied  by  delusional  ideas. 
These  are  not  specific.  They  have  no  relation  to 
the  influenza  per  se  but  are  the  symbolized  products 
of  the  individual's  own  conditioned  reflexes,  or  com- 
plexes, using  a  physiological  (Bechterew,  Pavlow) 
or  a  psychoanalytic  term  (Freud,  Jung).  They  tell 
of  the  patient's  conflicts  which  existed  long  before 
the  influenza  came  along,  but  which  by  reason  of 
what  for  lack  of  a  better  concept  we  call  the  "re- 
duction in  resistence"  or  "lowering  of  the  psycho- 
logical level"  because  of  the  toxemia  and  the  at- 
tending worries,  financial  or  in  the  love  life,  permits 
the  conflict  to  break  through  under  various  camou- 
flaged forms. 

Thus  one  of  my  patients  who  had  come  to  a  fairly 
satisfactory  <:ompromise  with  her  difificulties  by 
means  of  a  compulsion  neurosis  in  which  religious 
and  social  cleansing  symbols — much  praying  with 
beads  and  much  hand  washings — are  the  chief 
hampering  activities,  has  had  two  or  three  rather 
sharp  influenzal  attacks  during  the  years  I  have 
known  her.    She  came  for  treatment  comparatively 
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late  in  life  and  gets  along  with  a  minimum  of  com- 
pulsions now  that  their  function  is  somewhat  un- 
derstood. Following  each  of  these  attacks  she  has 
been  much  depressed  and  has  heard  hallucinatory 
voices  which  have  referred  very  plainly  to  her  anal 
erotic  complexes.  Intense  constipation  which  has 
required  frequent  enemas  or  mucous  diarrheas  have 
been  also  present.  From  a  psychoanalytic^  view 
point  it  is  apparent  what  important  function  the 
prayers  and  the  hand  cleansing  serve.  These  pro- 
tective devices,  however,  break  down  as  substitute 
carriers  for  the  unconscious  afifective  conflicts  under 
the  added  stress  of  the  grip  situation,  when  these 
affects  are  now  handled  partly  by  means  of  the 
direct  satisfaction  (unconscious)  of  the  anal  areas, 
constipation  or  diarrhea,  and  partly  by  a  projection 
of  the  unconscious  preoccupation  through  the  hal- 
lucinatory voices  which  invariably  deal  with  anal 
and  erotic  images.  (K — m — A — s)  (S — t)  are  the 
most  frequently  heard  expressions.  Usually  they 
are  male  voices,  often  heard  from  passersby  in  the 
street,  or  occasionally  the  belief  comes  to  conscious- 
ness that  a  group  of  men  standing  on  a  street  cor- 
ner are  talking  about  the  patient  and  are  discussing 
the  question  of  giving  her  an  enema.  In  such  a 
patient  the  nature  of  the  conflict  is  readily  recog- 
nized because  of  the  intense  work  already  done  with 
the  analysis  of  the  compulsion  neurosis.  It  is 
worthy  perhaps  of  more  than  passing  comment  to 
note  that  an  earlier  attack  of  grip  with  a  similar  de- 
pression and  similar  voice  projections  was  also  re- 
acted to  by  suicidal  ideas  and  a  nearly  successful 
suicidal  attempt  because  of  the  ideas  of  great  sin- 
fulness re — the  character  of  the  nasty  voices.  A 
severe  increase  in  the  neurosis  took  up  the  period 
of  recovery  from  the  grip.  Fifteen  years  later,  how- 
ever, with  marked  lessening  of  the  compulsion  the 
hallucinatory  attack  almost  gave  the  finish  to  the 
neurosis  for  the  patient  now  saw  for  the  first  time 
that  the  hallucinatory  voices  were  her  own  uncon- 
scious preoccupations  projected  upon  an  outside 
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source  in  order  to  be  the  more  readily  camouflaged. 
She  not  only  did  not  pass  into  a  depressed  state  but 
made  a  distinct  step  towards  freedom  from  her 
unconscious  sadistic  difficulties. 

A  great  variety  of  acute  hallucinatory  and  con- 
fusional  syndromes  may  be  described.  The  content 
of  the  hallucinations  is  always  of  value  in  casting 
light  on  the  conflicts  of  the  individual  and  thus  later 
may  be  of  great  service,  should  the  opportunity 
arise,  in  showing  the  patient  what  has  determined 
their  "neuropathic"  make  up,  not  in  terms  of  their 
grandmother  or  other  equally  elusive  ancestral 
shade,  but  for  themselves  and  right  now.  It  may 
be  very  fascinating  to  know  what  Mendelian  laws 
are  being  verified  in  the  light  of  heredity  in  traits 
mental  and  otherwise,  but  that  is  all  passed  and 
been  rendered  static,  it  is  of  no  service  in  the  actual 
alleviation  of  the  patient  and  really  casts  not  the 
slightest  scintilla  of  light  upon  the  present  difficulty 
in  the  working  of  the  individual  machine.  It  is 
perfectly  true  that  a  two  armed  juggler  can  prob- 
ably toss  more  balls  than  a  one  armed  one,  but  the 
actual  problem  is,  no  matter  how  many  arms  the 
patient  has  been  fortunate  enough  to  get  from  his 
ancestors,  what  is  he  doing  with  those  he  has.  He 
is  what  he  is.  How  he  is  going  to  handle  the  situa- 
tion is  the  practical  problem.  A  careful  study  of 
the  content  of  the  psychosis  is  then  of  inestimable 
value  in  further  helping  the  patient  to  a  more 
healthy  adjustment  of  his  internal  difficulties  when 
he  recovers  from  his  psychosis,  which  latter  is  the 
rule. 

At  times  extremely  severe  post  influenzal  psy- 
chotic states  are  observed,  Ruju's  case  of  a  cata- 
tonic syndrome  being  a  case  in  point.  These  are 
rare  but  a  careful  study  of  similar  cases,  and  they  do 
occur,  is  well  worth  while  as  throwing  some  light  on 
the  extremely  important  problem  of  dementia  pre- 
cox, that  most  widespread  and  devastating  of  all  the 
psychoses.  Acute  infectious  deliria,  sometimes 
fatal,  have  been  described.    To  epitomize  the  entire 
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literature  of  the  psychotic  possibilities  let  loose  as 
it  were  by  the  influenza  toxemia  would  need  a 
volume. 

Some  General  Observations.  In  closing  a  few 
general  reflections  are  tempting.  Bacteriologically 
the  influenza  bacillus  is  probably  a  specific  entity,  so 
far  as  species  in  bacteria  go.  Like  other  plants  the 
products  of  their  metaboHsm  yields  complex  sub- 
stances chiefly  protein  in  their  character,  which  may 
or  may  not  be  prejudicial  to  other  organisms.  There 
are  some  products  of  the  Pfeiffer  bacillus  which 
have  a  definite  action  upon  certain  parts  of  the 
nervous  structure. 

Indeed,  from  the  very  beginning,  earlier  students 
of  the  disease  have  been  struck  by  the  high  inci- 
dence of  nervous  symptoms,  and  from  the  eighth 
century  to  the  present,  there  have  been  those  who 
have  accented  this  aspect  of  the  situation.  Some 
have  gone  so  far  as  to  claim  that  the  influenza  is 
essentially  one  in  which  nervous  structures  are  pri- 
m.arily  involved.  That  there  are  certam  valid  reasons 
for  this  generalization,  we  shall  point  out ;  or  rather 
phrasing  it  slightly  differently,  we  shall  say  that 
influenza  is  a  disease  of  microbic  origin,  the  poison- 
ous products  of  which  have  a  specific  action  upon 
the  vegetative  nervous  system  The  part  of  the 
vegetative  nervous  system  bearing  the  brunt  of  the 
toxemia  is  the  sympathetic.  This  leads  to  a  host  of 
physical  upsets,  chiefly  mediated  through  impaired 
balance  of  the  vagus  sympathetic  adjustment  with 
pronounced  vagotonic  predominence,  causing  vessel 
paresis,  and  the  exudative  phenomena  which  form 
so  essential  a  feature  of  the  disease.  Vowart  of  Bor- 
deaux called  it  a  pneumogastric  neurosis  in  1881 
and  many  others  have  reached  for  a  conception  of 
the  neurological  features  which  were  so  prominent. 
These  exudative  phenomena,  depending  upon  their 
location  cause  the  various  symptoms,  localized  vago- 
tonias.  If  cephalic,  they  give  rise  to  the  cephalalgia, 
which  is  universal  and  in  a  small  number  of  cases 
when  severe,  and  when  infection  is  added,  as  not 
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infrequently  occurs,  gives  rise  to  a  serous  or  non- 
purulent meningitis  with  either  a  maniacal  coloring 
(rarer)  or  mild  stuporous  states,  or  milder,  neuras- 
thenic or  hypochondriacal  conditions.  Epilepsy  and 
chronic  serous  meningitis  are  among  the  rare  re- 
sults which  have  been  discussed. 

When  the  exudations  caused  by  the  failure  of 
control  of  sympathetic  tonus  and  hence,  overaction 
of  autonomic  impulses  involve  the  cranial  nerves 
they  result  in  disturbances  of  smell,  optic  neuritis, 
ocular  palsies,  trigeminal  neuralgias,  facial  palsies, 
deafness,  vertigo,  modifications  of  taste,  pharyngeal 
and  laryngeal  palsies.  When  the  peripheral  spinal 
vegetative  arcs  are  involved,  various  neuralgias  and 
neuritides  result.  These  result  chiefly  from  the 
exudation  phenomena  taking  place  in  the  nervi  vas- 
*  orum  of  the  nerve  sheaths,  brachial,  intercostal, 
and  particularly  sciatic.  Herpes  zoster  is  an  indica- 
tion of  direct  implication  of  the  vegetative  ganglia 
themselves  more  often  an  exudate  rather  than  an 
infection,  since  the  influenzal  zosters,  in  my 
limited  experience,  have  been  benign.  Its  inci- 
dence runs  high  in  certain  epidemics.  The  most 
striking  cervical  sympathetic  involvement  is  that  of 
the  pneumogastric  and  sympathetic  adjustment.  The 
vagus  itself,  which  is  autonomic,  sometimes  shows 
its  overcompensations  by  bradycardia,  but  as  a  rule 
the  sympathetic  paresis  or  paralysis  permits  an  over- 
action  of  the  autonomic  and  causes  the  edematous 
flooding  which  characterizes  the  pure  grip  pneu- 
monitis. This  peculiar  exudative  character  of  the 
•lung  manifestation  has  been  noted  for  many  cen- 
turies although  its  fundamental  pathology  is  still  to 
be  more  adequately  elucidated.  The  pneumonia 
is  not  to  be  spoken  of  as  a  complication,  but  as  a 
primary  disturbance  of  the  vegetative  nervous  sys- 
tem control  of  pulmonary  vessels,  with  edema  and 
bloody  infiltration  resembling  in  its  fundamental 
characters,  the  exudative  phenomena  of  asthma  or 
spasmodic  croup,  angioneurotic  edema,  acute  ede- 
matous arthritis,  hay  fever,  horse  serums,  protein 


31 


Jeliiffe:  Nenjous  and  Mental  Disturbances  of  Influenza. 


poisoning,  anaphylaxis,  or  exudative  phenomena  of 
various  origins  in  which  there  may  be  a  generaHzed 
or  localized  vagotonia.  ImpHcation  of  the  thoracic 
and  lumbar  sympathetic  arcs  is  responsible  for  mafiy 
of  the  gastrointestinal  vagotonic  symptoms ;  here 
the  exudative  phenomena  are  as  striking  as  they 
are  in  the  pulmonic  areas,  gastric,  diarrhea,  etc. 

The  spleen,  liver  and  kidney  disturbances  also 
show  a  somewhat  similar  pathology  which  has  not 
been  thoroughly  elucidated.  Joint  exudations  are 
early  and  frequent.  They  occur  suddenly  and  the 
character  of  the  disturbance  is  directly  indicative 
of  the  disturbed  vegetative  balance.  The  joint  and 
muscle  pains  are  likewise  corroborative  of  this  same 
general  viewpoint.  The  various  eruptive  phenom- 
ena on  the  skin  and  mucous  membranes  speak  in  the 
same  general  way.  Erythematous,  petechial,  urtic- 
arial types  all  permit  their  alignment  with  similar 
eruptive  phenomena  known  to  occur  in  the  vegeta- 
tive nerve  disturbances  which  accompany  the  vago- 
tonic trends.  In  many  respects  the  striking  anal- 
ogies to  anaphylactic  reactions  afiford  a  clue  to  the 
inner  vegetative  mechanisms.  Smith  has  eluci- 
dated these  in  a  striking  manner,  following  Ron- 
coroni's  classic  exposition. 

It  would  make  a  most  alluring  hypothesis  to 
attempt  to  show  that  a  more  or  less  widespread  and 
constant  though  unperceived  involvement  of  the 
thyroid  might  serve  as  a  starting  point  for  this  dis- 
turbance of  sympathetic  balance,  the  thyroid 
hormone  containing  type  constituting  the  chief  reser- 
voirs for  sympathetic  upkeep,  which  is  not  confined 
solely  to  the  thyroid,  and  therefore  when  involved 
itself  adding  its  own  disturbance  to  further  un- 
settle the  physicochemical  balances  of  the  body 
fluids.  The  observations  thus  far  recorded,  how- 
ever, are  still  too  scanty  or  too  scattered  to  permit 
this  generalization.  At  the  same  time  attention  may 
be  called  to  the  more  or  less  universal  adenopathy, 
the  frequent  occurrence  of  an  acute,  mild  or  severe 
thyroiditis,   and   the    frequent  overcompensatory 
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character  of  the  adrenal  system  activity,  the  acute 
sthenic  fight  put  up  followed  by  the  great  myas- 
theniii  and  other  signs  clearly  indicative  of  adrenal 
exhaustion,  Sergent  white  line,  etc.,  already  noted 
here. 

We  cannot  carry  these  suggestions  further  in 
this  place.  There  are  abundant  sources  with  patho- 
logical protocols  to  show  the  probable  pathogenic 
affinities,  say  to  such  sympathetic  paralysants,  or 
autonomic  stimulants,  such  as  nicotine,  pilocarpine, 
physostigmine,  or  muscarine.  And  the  time  is  al- 
most ripe  for  a  true  dynamic  pathology  of  visceral 
disease  to  be  written  in  terms  of  the  reciprocal  ac- 
tivities of  the  autonomic  and  the  sympathetic  regu- 
latory mechanisms. 

Every  single  organ  of  the  body  is  under  the  bal- 
anced control  of  these  two  sets  of  opposing  mechan- 
isms. Inhibition  is  a  problem  of  a  resultant  of  posi- 
tive forces — there  are  no  negative  ones  in  a  trans- 
mitter— for  the  human  body  is  a  mechanism  for  the 
capture,  transformation  and  release  of  energy.  The 
physicochemical  work  for  metabolism  is  regulated 
by  the  vegetative  nervous  system  chiefly,  and  any 
disturbance  in  one  branch  of  that  system  is  bound 
to  cause  overactivity  in  the  other.  Whether  the  in- 
fluenza toxins  not  only  paralyze  the  sympathetics 
but  stimulate  the  autonomics  as  well,  thus  causing 
an  excessive  autonomic  swing  with  the  unusual 
vagotonic  predominance  is  a  matter  of  fact  to  be 
determined  only  when  the  poisonous  substances  are 
isolated,  their  internal  structural  composition  anal- 
yzed, and  pharmacodynamically  proved  out.  Until 
such  time  arrives  more  attention  should  be  focussed 
upon  the  neurological  problems  of  influenza,  for 
herein  may  lie  a  key  to  the  control  of  its  many  com- 
plicated symptoms  from  a  cold  in  the  nose  to  cold 
toes. 
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